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lines to be specified, and OX, OY, OZ, the lines of reference; then the angles XOK, YOK, ZOK, are the specifying elements...;
459. From what has now been said, it will be seen that thev projections of a given line on other three at right angles to each other' are immediately expressible, if its direction is specified by either of the two methods.
i°. Polar Method. Let OK be the given line, and OX, OY, OZ, the lines along which it is to be projected. Through OZ and OK let a plane pass, cutting the plane XOY in OE. Through K draw another plane, KEA, cutting OX perpendicularly in A and KEJ3 cutting OV, perpendicularly in B. Then KE, being the intersection of two planes' each perpendicular to XOY, is' perpendicular to every line in this plane. Hence, OEK is a right 'angle.
Hence,
Again, since the plane KAE was drawn  perpendicular to OX, OAE is a right angle.
Hence,- 'OA = OE cos EOX= OK cos KOE cos EOX, and similarly, . OB ~ OE cos EO Y= OK cos KOE cos EO Y. or if we put
OK=r, XOE=$,  EOK=?, KOZ = 0 = %*-.% rand let the required lines be denoted by x, y, z, then x = r sin 0 cos <£,}
y = r sin 0sin <;£>,>                                          (r)
z = r cos 9.        |
2°.  Symmetrical Method.    Let the line be referred to rectangular .axes by the three angles, a = KOX, $=KOY} y = KOZ. Then the required projections are
460.   Referring again to the diagram, we have'
OE3 =OA3+OB\
and                              OK3=OE*+OC*,
therefore,                      OK1 = OA* + OJ3* f OC\
or                                   H='«» +/ + «•.                                 (2)
'Substituting here for x, y, zt their values, in terms of r, a, /?, y, found above, and dividing both members of the resulting equation by, r*, we have.                                                ._
I = cos" a -I- cos8 /? + cos3 y.^                         (3)
461.   In~the symmetrical' method, three angles are used; but, as we
only two are necessary to fix the position of the line,   Wet* let a plane be <lu\vn, < titling the
